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@ THIS ISSUE OF the Journal of the American So- 
ciety of Safety Engineers marks the end of an asso- 
ciation with the National Safety News which began 
in February, 1956. During these past six years the 
Society has produced 23 issues with a total of 81 
articles, in addition to the special issue (August, 
1960) on “Today’s Safety Engineer,” a report of a 
study of the Society’s membership made by the Spe- 
cial Committee on Membership Services. 

In the pages of the Journal there have been papers 
by such outstanding safety and industrial figures as 
H. W. Heinrich, Roland P. Blake, Nobel Prize Win- 
ner Dr. Herman J. Muller, Arthur S. Johnson, More- 
head Patterson, John A. Dickinson, Ewan Clague 
and George Romney, President of American Motors. 

Noted leaders of the Society have also contributed 
worthwhile articles. Some of these are John V. Gri- 
maldi, Daniel F. Hayes, C. Russell DeReamer, Rob- 
ert J. Dougherty, Robert D. Gidel, Merrill C. M. 
Pollard, Arthur J. Naquin, the Late Robert Clair, 
Walter E. Montgomery, Myron L. Miller and 
Thomas H. Rockwell, whose second paper appears 
in this issue (see page 42). 

These 23 issues of the Journal have set a standard 
representing the highest level of professionalism in 
the field of safety engineering. Now that we are em- 
barking on a new venture (see Our President Speaks 
on Safety — next page), we hope to continue meeting 
this high level by providing safety engineers with the 
kind of information they require to perform their 
duties effectively — the Editor. 
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OUR 
PRESIDENT 
SPEAKS 

ON 

SAFETY 


J \ Fepruary, 1956, Edward B. Landry, then presi- 
dent of our Society, wrote “The publication of this 
first issue of the Journal of the American Society of 
Safety Engineers is an important step in the develop- 
ment and growth of the Society. It is a mark of prog- 
ress of which all members of the Society can be 
proud.” 

Now, almost six years later, the Society is ap- 
proaching another milestone. In October we will 
publish our own independent Journal on a monthly 
basis. 

The Journal has, over the past six years, fulfilled 
the purposes for which it was intended. Its pages have 
contained articles of a technical and informational 
nature intended to elevate the profession of safety 
engineering and to broaden the understanding and 
experience of those engaged in the practice of this 
profession. 

During the past six years, the Society has under- 
gone many changes. Most of these have been directed 
toward the one purpose of giving the Society more 
vitality and independence and enabling it to better 
serve its members. 

The concept of an independent Society Journal has 
long been envisioned by farsighted leaders of our 
Society. In 1956, because of our limited resources, 
we accepted the offer made by the National Safety 
Council to publish our Journal as a quarterly sup- 
plement to the National Safety News. This joint ven- 
ture was a further expression of the close bond which 
has existed between our two organizations since the 
years of our founding. The support and guidance of 
the National Safety Council has helped make it pos- 
sible for us now to embark upon this new venture. 


The purposes of the new Journal will be to help 
widen the horizon of the safety engineer and to im- 
prove his professional status. By doing this we will 
enhance the entire profession and make it possible 
for the safety engineer to make an even greater con- 
tribution toward the reduction of injury and death 
through accidents. 

Historically, our new Journal appears as the cul- 
mination of a long line of communications efforts. 
Starting with a modest newsletter in the early years 
of our history, our publications have improved grad- 
ually to the point where we are regularly producing 
two periodicals and have published several individual 
handbooks and monographs. With increased revenue 
through the expansion of the new Journal, we can 
see the day when we may have several periodicals 
and many other services intended to help the safety 
engineer in his search for new and useful information. 

With these expanded resources, we can also see 
a more universal understanding and acceptance of 
the safety engineering profession and increased recog- 
nition of the Society as a result of its greater contribu- 
tion to the field of safety. 

The departure of the Journal from the National 
Safety News in no way reflects upon the relationship 
between our Society and the National Safety Council. 
We will continue, as we have in the past, to cooper- 
ate with the Council in the development of technical 
and research materials and in other areas of activity 
in safety. Considering the interrelated activities of 
the leaders of the Society and the Council, it is in- 
conceivable that our two organizations should not 
continue this fine cooperative relationship. 

It has been my privilege to participate in the plan- 
ning and deliberations preparatory to publishing our 
Journal this fall. For many months our staff has been 
involved with the myriad of details necessary to make 
the publication a reality and we are now entering the 
final stages. I know you share with me the hopes and 
pride in this new venture and I am sure you will do 
all you can toward making it a successful one. 


GEORGE L. GORBELL, PRESIDENT 
AMERICAN SOCIETY OF SAFETY ENGINEERS 
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Accident Rates and 


in tHE EMPLOYMENT LEVEL 


ORGANIZATION OF DATA 


Industrial injury rates expressed in “number of 
cases per million manhours” were available for 
minor cases, (first aid treatment), doctor’s cases, 
(medical treatment required), and disabling injuries. 
Rates of doctor's cases and frequency rates of dis- 
abling cases for 152 months from August, 1947, to 
June, 1960, figured on a monthly basis were used in 
conjunction with a study of weekly rates for 111 
weeks from January, 1958, to June, 1960. 

Studies of the rates of minor cases, on the other 
hand, cover 87 months on the monthly basis and 49 
weeks when rates could be figured on a weekly basis. 
It was felt that weekly rates would be more sensi- 
tive while monthly rates would reflect general trends. 
The balance of these two approaches enhances the 
reliability of the conclusions. 

Rising and falling employment is based on a per- 
centage of the average employment. For example, in 
the 111 weeks from January, 1958, to June, 1960, 
the average employment was 8,300. This, then, was 


considered to be an index of 100. Add 83 employes ° 


or 1% and the index will be 101. A change of 1 
point in the index compared to the index of the 
week immediately preceding would consistitute a rise 
or fall in employment for that week. No change in 
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by ANN STRESAU 


the index would be considered a “stable” employ- 
ment. The same principle was used in studying the 
monthly rates. 

Periods of high employment and low employment 
do not necessarily coincide with periods of rising 
and falling employment. Thus, they were analyzed 
separately. 

To determine whether or not differences in per- 
centages were statistically significant, an “omega” 
nomograph prepared by C. H. Lawske and P. C. 
Baker of the Occupational Research Center, Purdue 
University, was used. Omega is based on the number 
of monthly or weekly rates used in the study. By 
comparing the “omega achieved” as determined by 
the nomograph with the “omega needed” deter- 
mined by a formula, one can decide whether or not 
a difference is significant. 

“Omega achieved” is further used in determining 
values of “t’, the standard statistical value which is 
used in finding the changes in 100 that a percentage 
difference could have occurred by chance. If a dif- 
ference could have occurred by chance more than 
5 times in 100, this would not be considered a 
significant difference in this study. In other words, 
the 95% confidence level is used as the basis for 
significance. 

Significant differences in means, rather than per- 
centages, have been determined by comparing actual 
differences with the standard error of the difference. 


4 
5 
3 


Accident Rates and 


IN THE EMPLOY, 


ORGANIZATION OF DATA 


Industrial injury rates expressed in “number of 
cases per million manhours’ were available for 
minor cases, (first aid treatment), dactor’s cases, 
(medical treatment required), and disabling injuries. 
es of doctor's cases and frequency rates of dis- 
ses for 152 months from August, 1947, to 
0, figured on a monthly basis were used in 
conjunction with a study of weekly rates for Ill 
weeks from January, 1958, to Tune, 1960, 

Studies of ihe rates of minor eases; on the other 
hand, cover 87 months on the monthly basis and 49 
weeks when rates could be figured on a weekiy basis. 
- efi th eekly rates would be ‘more sensi- 
tivé w nthly rates would reflect general trends. 
ce of these two approaches enhances the 


ty of the conclusions 


Rising and falline employment is based. on a per- 
centage of the average employment. For example, in 


the Ili ks from January, 1958, to June, 1960, 
the average employment was 8,300. This; then; was 


will be 101. A change of I 
to the index of the 


ceding would consistitute a rise 
for that Nbeek No chunge in 


Journal—34 


Changes 
| 
| 
| 
| 


o &- an index of 100. Add 83 employes . 


MENT LEVEL 


by ANN STRESAU 


the index would be considered a “‘stable’’ employ- 
ment. The same principle was used in studying the 
monthly raies. 

Periods of high employment and low employment 
do not necessarily coincide with periods of rising 
and falling employment. Thus, they were analyzed 
separately. 

To determine whether or not differences. in per- 
centages were Statistically significant, en “omega” 
nomograph prepared by C. H. Lawske and P. C. 
Baker of the Occupational Research Center, Purdue 
University, was used. Omega is based on the number 
of monthly or weekly rates used in the) study. By 
ceinparing the “omega achieved” as determined by 
the nomograph with the “omega neede” deter- 
mined by a formula, one can decide whether or not 
a difference is significant. 

“Omega re ed” is further used in determining 
values of “t’, the standard statistical value which is 
used in AAS the changes in 100 that a percznies*: 
difference could have occurred by chance. If a dif- 
ference could have occurred by chance more than 
5 times in 100, this would not he considered @ 
significant différence in this study. In other words, 
the 95% confience level is used as the basis for 
significance. 

Significant differences in means, rather than per- 
centages, have been determined by comparing actual 
differences with the standard error of the difference. 


q 
ed 
ret 
2 
; 
or 1%. and the ind 
wer pre 
OF jail in 
J ton 


TABLE | AVERAGE RATES DURING CHANGING EMPLOYMENT 
Monthly rates study 


Weekly rates study 


Falling Stable Rising Falling Stable Rising 
Rates of: Employment Employment Employment Employment Employment Employment 
Minor Cases 120 222 + 268 936 + 115 988+122 992+ 141 
Doctor's Cases 13:4 S902 168 144 44.6 112 463+ 11.7 48:9 = 10:2 
Disabling Cases 3Y £25 S55 102+ 54 38 


Note: Rates for weekly rates are based on ‘‘shop’’ hours only and are therefore generally higher. 
Frequency rates at the West Allis Works have fallen substantially during the 13 years of the ‘Monthly Rates Study.” Therefore, 
although the weekly rates are higher than they would be if salary hours were included, the monthly rates are even higher since 
they cover a much longer period of time. 


Analysis of above data showing how many times in 100 the difference could occur by chance 


Weekly rates study Monthly rates study 


| 
| 


Falling vs Rising vs Rising vs Falling vs Rising vs Rising vs 
Stable Stable Falling Stable Stable Falling 
Minor Cases 4* 2” Or" 15 46 15 
Doctor's Cases 12 48 13 24 15 
Disabling Cases 41 39 46 | 25 


*Less than 6 times in 100; therefore significant at the 95% confidence level 
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Do periops oF increasing or de- 
creasing employment have any 
significant effect on accident 
rates? Are accident rates more 
likely to be high or low duiing 
periods of high employment? 

Studies have shown that inex- 
perienced employees have higher 
rates than experienced men and 
this could affect the entire plant 
rate during a period of rising em- 
ployment. 

In addition rates could be ex- 
pected to increase during periods 
of falling employment when con- 
siderable transferring of workers 
from one job to another might 
lead to higher accident rates. 


A survey conducted by Allis- 
Chalmers, West Allis Works, 
Safety Services Section, disclosed 
that high and low levels of em- 
ployment affected accident rates 


and these rates were sometimes 
affected during the rising and fall- 
ing periods as had been sus- 
pected. 

On Table I are the average 
rates of minor cases, doctor’s 
cases, and disabling cases during 
periods of rising, falling, and 
stable employment. Following 
each average rate is a tolerance 
expressed in terms of the stand- 
ard deviation. 


ANALYSIS OF DATA 


An analysis of this data shows 
that in the year between April, 
1959, and April, 1960, the aver- 
age rate of minor cases was sig- 
nificantly higher during periods 
of rising employment and signif- 
icantly lower during falling em- 
ployment. No significant differ- 
ences were found in the longer 
study. 
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accident rates continued 


When the data was analyzed 
similarly for the periods from 
1947 to 1954 and from 1955 to 
1960, the relationship persisted. 
This test substantiates the relia- 
bility of the study and shows the 
effect of new employees on the 
rates during periods of rising em- 
ployment. A high rate of trans- 
ferring, however, did not affect 
the relationship in a falling em- 
ployment. 


DISABLING INJURIES 


Disabling Cases—The rela- 
tionship between changing em- 
ployment and frequency rate of 
disabling injuries is not as 
marked. In the weekly study 
covering a year and a half, no 
significant differences were found. 
(Table VI) However, in the long 
term study of monthly rates, 
(Table VII) high rates of injury 
accompanied rising employment 
51% of the time, while high 
rates occurred during falling em- 
ployment only 34% of the time. 
This is a true difference at the 
94% confidence level and thus 


can be considered virtually sig-. 


nificant. 


RATES HIGHER DURING RISE 


Although no significant differ- 
ences were found between rising 
and stable or falling and stable 
employment conditions, the fact 
that rates were significantly high- 
er on the average (Table I) 
during rising employment and 
lower during falling employment 
adds fuel to the conclusion that 
there is some relationship be- 
tween the rate of disabling cases 
and changing employment. 

Severity Rate and Days Lost 
per Disabling Cases — Although 
there were no significant differ- 
ences found when comparing 
severity rates during falling em- 
ployment versus stable employ- 
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TABLE Ili MINOR CASES RATE 87 FROM JANUARY 1953 TO JUNE 1960 


TABLE !V DOCTOR'S CASES RATE FOR 111 WEEKS FROM JANUARY 1958 TO -_ 1960 
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ment or rising versus stable em- 
ployment, a very great difference 
was found to exist when falling 
employment was compared to 
rising employment. The severity 
rate was above average 56% of 
the time during rising employ- 
ment while it was high only 32% 
of the time during falling em- 
ployment. (Table VIII) 

The data also show that the 
average rates of both doctor’s 
| cases and disabling cases were 


significantly higher during rising 
employment as compared to fall- 
ing employment in the long run. 


AVERAGE RATES 


These general trends are based 
on average rates in the various 
periods covered. But is the rate 
more often high or more often 
low during these periods? This 
question is answered by the data 
in Tables If and IX. Conclu- 
sions based on this analysis fol- 
lows: 

Minor Cases—The rates of 
minor injuries were high more 
often during rising employment 
in the weekly study, but in the 
longer run of monthly rates, this 
was not necessarily true. (Tables 
II and III) During 1959, there 
was an intensive effort at the 
West Allis Works to complete 
production that had been held 
up during labor difficulties that 
spring. It is likely, therefore, that 
this relationship between rising 
employment and high rates of 
minor injuries exists during pe- 
riods when employment increas: 
rapidly and the plant is I 
tionally busy but not durir.g pe- 
riods of normal increases in em- 
ployment. 


DOCTOR’S CASES UP 


Doctor’s Cases — The rates of 
doctor’s cases in the long run 
Study were more frequently high 
during increases in employment. 
This did not hold true in the 
short term study of weekly rates. 
(Tables IV and V) There are 
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TABLE Vi FREQUENCY RATES FOR 111 WEEKS FROM JANUARY 1958 TO MAY 1960 


Rising 

Falling 

Falling Low 
Stable Low 
Rising Low 
Stable Low 
Rising Low. 
Falling Low 


TABLE Vil FREGUENCY RATES FOR 152 MONTHS FROM AUGUST 1947 TO JUNE 1960 | 


Rising 
Falling 
Falling 
Stable 


Stable Low 
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accident rates continued 


chance factors which may vary 
the number of doctor’s cases and 
their effect will be felt more 
acutely when rates are figured on 
a weekly basis. Thus, the weekly 
rate vacillates widely and does : 29 


thing that increases or decreases | | 
thing that increases or decreases Stable 
j Rising 
Falling Low 
Stable Low 
Rising Low 
Stable Lew 
Rising Low 
Falling | Low 


for difference 


Number of times 
employment 
status occurred 
Number of times 
rote was high or 
low as stated 

% of times rote 
was high or low 
as stated 
Omega achieved 
from these %'s 
Omega needed 
to be significant 
Chances in 100 
that difference 
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TABLE Vill SEVERITY RATE FOR 152 MONTHS FROM AUGUST 1947 TO JUNE 1960 


The monthly rate, on the other 
hand, becomes a more _ valid 
measure of experience because 
the sampling is greater and the 
chance factors are somewhat al- 
leviated. 


This could be expected since 
the rate of disabling cases in- 
creased during rising employ- 
ment. This finding leads to the 
question of whether cases are 
likely to be more severe during 
rising employment. 


SEVERITY UNAFFECTED 


The number of “days lost per 
disabling injury” has been used 
as a measure to answer this 
question. A similar survey of 152 
months showed that individual 
cases were not likely to be more 
severe during rising employment 
nor during falling employment. 
In fact, there were no significant 
differences found in any of the 
comparisons using “days lost per 
disabling case.” 


of frequency rates. Here the dif- 4. The severity rate increases 
ference can be certain at the 93% with rising employment. ig 
confidence level. This is close 5. The number of “days lost lo 
enough to a significant difference per disabling case” is not re- 


to show some relationship. a to changes in employ- 


= 


There is a high relationship 
between the rate of minor cases 
and the employment level. Tables 
II and III indicate that in both Conclusions — The results of 6. Neither the frequency of 
the weekly and monthly rate this study have shown that: 
studies, high rates occurred most 1. Minor cases increase when 


cases nor the severity in- 
creases when employment de- 


frequently during periods of high 
employment and low rates ac- 
companied low levels of employ- 
ment. 


The same relationships existed 
in the studies of doctor’s cases 
and disabling cases, (Tables IV 
to VII). The only doubt cast on 
this trend is in the weekly study 
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employment increases if the 
rate of employment increase 
is great and the shopjis ex- 
ceptionally busy. 

2. Doctor’s cases will likély in- 
crease when employment in- 


creases. 

3. Disabling cases probably in- 
crease with rising employ- 
ment. 


creases. 

Rates of all kinds of cases 
and the severity rate are 
higher when employment is 
high and lower when the 
level of employment is low. 
The number of “days lost 
per disabling case” is not re- 
lated to the level of employ- 
ment. 
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A view of the access road built by McNamara-Hislop crews into Tower 
Site 132, Whitehorse, Yukon Territory, which is Mile 918 on the Alaska 
Highway. This road winds for eight miles up Canyon Mountain to the 


site. A total of 42 microwave towers were built along 1,250 miles of the 
Highway. 
Photos by McNamara Construction Ltd., Toronto 


MICROWAVE PROJECT——-YUKON TERRITORY 


by DENNIS E. GLASGOW 


INTRODUCTION — The rapid expansion of construc- 
tion in the Yukon Territory has made it increasingly 
important to reduce the number and cost of accidents 
as reflected in insurance rates and direct job costs such 
as work stoppages, equipment damage, work to do over 
and loss of experience and manpower. 

A good safety record is made difficult in the Yukon in 
comparison with that of other locations because of the 
rough terrain, adverse weather, labor turnover, long 
working hours and movement of personnel from one 
location to another. Many of the accidents though, are 
recurrences of the same basic causes and are evidence 
that more can be done to reduce the number. 

Most contractors and superintendents freely admit 
that too many accidents occur because the work is 
hazardous and because it does present many difficulties 
in accident prevention. The industry for some time has 
realized that the reduction of accidents must be given 
more attention. 

Safety rules by themselves will not assure a good 
safety record. It can be secured only by constant and 
careful attention on the part of the foreman and super- 
intendents and through the cooperation of employees. 
On this project employees have been aware of the im- 
portance placed on safety. 


ANYONE WHO MIGHT believe that the pioneering era 
of heavy construction in North America is over, 
would soon have such thoughts dispelled by a trip to 
the far-flung R. C. A. Victor microwave project be- 
ing built by McNamara-Hislop. On towers scattered 
along 1,250 miles of the Alaska Highway from 
Grande Prairie, Alberta, Canada, through Northeast- 
ern British Columbia and the Yukon-Alaska border, 
crews are working in virgin territory, gouging out 
microwave tower sites (which are mainly built on the 
top of high mountains) and access roads in the 
wilderness of British Columbia and the Yukon 
which has never before been visited by men or 
machines. On such sites as 8-Mile Creek, Canyon 
Mountain and Sagish Mountain, crews have pushed 


“Dennis E. Glasgow, safety engineer 
with America Fore Loyalty Group, 
was safety supervisor for McNamera- 
Hislop during the construction of a 
microwave line for R.C.A. Victor 
from Grande Prairie, Alberta, Cana- 
da, te Fairhanks, Alaska—<« dis- 
tance of 1,250 miles, This article 
was written as the project was be- 
ing completed. Prior to this Mr. 
Glasgow was safety supervisor for 


Dutten-Williams wres. 8.C., Canada. 
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microwave project—yukon territory continued 


through roads upto 14 miles in length, and where 
drill crews had to be extended out by ropes and 
belts, to drill holes for blasting on the sides of moun- 
tain tops in as rugged and remote locations as exist 
in North America. 

To make sure of the highest safety precautions 
all new men as well as those familiar with this type 
of work are briefed every day on the hazards of this 
dangerous operation. Special attention is paid to the 
new man and a check is made on him every day to 
make certain he is working safely and is wearing 
proper safety equipment. One weak link in his safety 
belt or rope might cause him to drop 1,000 feet. 
When drilling out on the side of a mountain any de- 
fect in equipment might mean certain death. There- 
fore the standard rule is that every man is respon- 
sible for its upkeep and maintenance. On the job the 
foreman also makes a safety check on his men’s 
equipment as a double precaution. 

Even in July, it is not uncommon to see a fresh 
snowfall in the morning on the peaks of the moun- 
tains on which these roads are being built. 

While this is pioneering work in every sense of the 
word, it is pioneering in a modern manner since the 
road-building and concrete crews operate from mod- 
ern and well-equipped mobile trailer camps, which 
also include the newest of heavy construction equip- 
ment. 


ONE HOUR OF DARKNESS 


One safety factor provided by the Yukon Terri- 
tory is that during the summer months when two 10 
hour shifts per day are working, there is only one 
hour of darkness. During this one hour, visibility is 
still clear up to about 200 feet. 

To date there have been no serious accidents on 
this project, which I believe should be credited to 
the safety experience of the superintendents and 
foremen. Working conditions on the project carry 
the maximum safety procedures, which to date have 
paid off.. But the construction of the microwave is 
like most construction conducted under anything but 
ideal conditions. The Yukon terrain can vary from 
pure soap to granite. Weather seems always to be 
unworkably wet to blisteringly hot. 

Factors such as inexperience, high movement and 
hazardous conditions all combine to make it more 
than unusually difficult to start and maintain an ef- 
fective kind of accident prevention program in the 
construction industry. However, in spite of these 
factors it is still true that most accidents even here 
are the result of ignorance or disdain for the most 
basic safety rules. 
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Atypical completed tower site—one of the 42 on the project. 
Note the comparative size of the automobile and service building 
at the base of the tower. 


The educational nature of a safety program re- 
quires the interest and participation of the men for 
whom it is designed. This is taken care of by meet- 
ings of the safety personnel with the working per- 
sonnel, where the latter can voice their ideas and 
opinions of the program and how well it is succeed- 
ing. 

Safety in this industry (as almost everywhere else) 
is an educational job. The superintendents and fore- 
men have to be educated to take an active interest 
in the safety program. The line operating people 
have to be educated to operate in accordance with 
this program. 

Now for the building of the microwave in de- 
tail. The total project calls for approximately 130,000 
yards of gravel, 80,000 yards of rock excavation and 
6,000 yards of concrete. Most of the access roads 
call for a 60 to 100 foot right-of-way, adequate 
ditching, and placing of 6 inches of gravel on the 


. 12 foot crown. 


The standard tower site is 600 feet square with 
security fencing enclosing an area 400 feet square. 
This area houses the tower service building and the 
anchor blocks from which steel guy cables are at- 
tached to the towers for support. The towers them- 
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selves vary from 45 feet to 345 feet in height, de- 
pending on their location, with the shorter towers 
being erected on the mountain sites, and the taller 
ones on more level terrain. The circular concrete 
bases on which the towers rest are 30 inches in diam- 
eter, while the footings are 5 feet square. 

At the sites with high towers, six anchor blocks 
are required for the % inch and % inch steel guy 
cables which support the towers. These are arranged 
in an outer perimeter of three blocks, from which 
the cables leading to the top half of the tower are 
strung and an inner perimeter of three blocks which 
hold the cables supporting the lower half of the 
towers. (A converted tank is used to put these towers 
up, along with the rest of the equipment needed). 

In building the footings for the circular concrete 
base of the towers, a comparatively new method 
known as “Rat Hole” digging is being used. These 
rat hole diggers sink a circular hole which widens 
out into a bell shape at the bottom. The hole and 
bell-shaped cavity are then filled with concrete, elim- 
inating the need for wooden forms. Wooden forms 
are being used however, for the foundations of the 
service buildings and for the anchor blocks. 


MODERN CAMPS 


There are nine mobile camps in operation. These 
camps are modern, comfortable quarters made up of 
aluminum trailers used for bunkhouses, kitchen, 
cookhouses, storehouses and washrooms. One trailer 
in each camp is outfitted as a first-aid trailer with an 
industrial first-aid attendant on duty 24 hours a day. 
Most of these aluminum trailers are 10 feet by 40 
feet mounted on wheels and fitted with storms and 
screens, oil heaters and removable stairs. 

Fire protection consists of two 20 pound COs fire 
extinguishers in each trailei plus a 200 foot water 
hose leading from the wash trailer. The bunkhouses 
sleep eight to 10 men each. 

Each of the camps has a mobile lighting plant, 
propane gas tank, mobile radio telephone and a 
1,000 gallon or larger water tank. The larger camps 
also have well-equipped ambulances which maintain 
radio-telephone contact with the local relay stations. 

Each first-aid man acts as safety supervisor for his 
spread, assuming the safety administration functions 
with the superintendent. For the entire territory maps 
show the locations of all hospitals, private ambu- 
lances, landing strips, R.C.M.P. stations and doctors. 
Along the Alaska highway there are also emergency 
first-aid stations, attended by welfare nurses. 

There were two steel bridges to be constructed on 
this project —one a 210 foot span across the Toad 
River, the other a 100 foot span across Freer Creek. 


The camp at the Toad River site had to use a heli- 
copter to move the crew from the camp to the tower 
site for some months, due to the high level of the 
Toad River. 

The two towers near the Alaskan border will need 
aerial tramways for access. it was proposed that tun- 
nels 6 by 9 feet be driven on an incline of 30 degrees 
to give access to the towers at these sites, rather than 
aerial tramways as a safety feature. At other sites it 
may be necessary to build auxiliary aerial tramways 
for passengers and light loads, since it is feared that 
the top parts of the access roads may be blocked by 
snowslides and drifts during the winter. 

In spite of their isolated location, the men received 
mail at least three times a week. Mail is taken up the 
Alaska highway by bus which operates as far as 
Whitehorse Yukon. Urgently needed parts and sup- 
plies are flown to the nearest air-strip and trucked by 
co-owned vehicles into the camp concerned. The task 
of supplying the camps with food is a vital respon- 
sibility which has yet to fail. 

If a serious accident should occur there are land- 
ing strips operated by the Department of Transporta- 
tion about every 100 miles along the Alaska High- 
way. Also in case of emergency there is the ever- 
present Royal Canadian Mounted Police officer, to 
lend his assistance wherever needed. These men are 
well-trained in first-aid. 

This territory is not new to McNamara Construc- 
tion as they built the branch of the Alaska Highway 
from mile 198 to 213 in 1942. They also built the 
sub-structure of the 1,134 foot Riard Bridge at mile 


499. 
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SWUNG 
SAFETY PERFORMANCE 


by THOMAS H. 


ONE of the frustrations which has plagued those who 
labor in the field of accident prevention has been the 
problem of the measurement of safety performance. 
Safety practitioners and researchers alike are forced 
to measure the effectiveness of their work by vague, 
invalid and insensitive criteria such as lost time ac- 
cidents, accident frequency rates or first aid cases. 

The use of such poor measures of effectiveness 
complicates an already overly complex problem area 
which involves many misinterpreted, ill defined and 
unquantitative terms such as accident proneness, 
safety morale, job hazard, safe attitude, unsafe act, 
fatigue and safety motivation. 

The problem of criterion measurement is not 
unique to the safety field. Measurement is an abso- 
lute prerequisite to control whether this be the con- 
trol of production or accidents. Accurate measure- 
ment teamed with proper control provides prediction 
of future performance. 

Present attempts to control accidents and their 
consequences can be well described as trial and 
error chiefly because adequate measures of the effec- 
tiveness of this control do not exist. 

The safety engineer or supervisor in formulating 
an accident prevention program is continually con- 
fronted with this problem. Inspections, training pro- 
grams, safety contests, etc., are initiated under vari- 
ous levels of effort and evaluated by the only meas- 
ures available, namely, lost time accidents, first aid 
frequency or accident costs. 

Because lost time accidents are rare events (espe- 
cially when interpreted under ASA Z16.1-1954 R. 
1959) and first aid cases are subject to serious re- 
porting in accuracies, the safety director is faced 
with only an intuitive notion of the effectiveness of 
various accident prevention methods. 


This article was originally published in THE JOURNAL OF 
INDUSTRIAL ENGINEERING, Official Publication of the Amer- 
ican Institute of Industrial Engineers, Inc., 32 West 40th St., 
New York 18, N. Y. 
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ROCKWELL 


The researcher in this field faces the same criterion 
problem. The inability to reproduce the accident 
phenomenon in the laboratory forces him to make 
use of criteria which are hopefully related to acci- 
dents, such as operator error (as operationally de- 
fined). Despite the fact that measurement is so 
critical in accident control, the majority of efforts in 
accident prevention have been concerned with tech- 
niques of control, such as guard design, training, etc. 
Little research has been devoted to the problem of 
how to evaluate the effectiveness of these control 
techniques. 

One approach to this problem would be to con- 
sider some of the characteristics of a good criterion 
of safety performance. Of prime importance is the 
necessity for a criterion to be quantifiable. 

Qualitative evaluation of safety performance pro- 
hibits statistical inference and opens the way for in- 
dividual interpretation. The ideal criterion (a) of 
safety performance should permit statistical inferen- 
tial procedures, because like most other measurable 
quantities dealing with human behavior, safety per- 
formance will necessarily be subject to statistical 
variation. 

The criterion should also be valid or representa- 
tive of what is to be measured. Does safety involve 
the minimization of disabling injuries and first aid 
cases or the minimization of all consequences of un- 
safe behavior and unsafe conditions? Near accidents 
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or no injury accidents constitute a dilemma in this 
regard since their occurrence may result in a cost to 
the company and signal future disabling injuries. 
Moreover, the effect of unsafe behavior on produc- 
tion efficiency in the absence of property damage or 
injury may constitute a considerable cost to the or- 
ganization and yet go on unmeasured. 

Despite the fact that there is no injury or property 
damage, unsafe behavior of itself requires the atten- 
tion of the safety supervisor. The oft-used accident 
frequency rate is thus a poor indicator of safety per- 
formance since it fails to take into account other as- 
sociated consequences of unsafe behavior and unsafe 
conditions. 

A third characteristic of an ideal measure of safety 
performance is that it should be reliable to the extent 
that it provides minimum variability when measuring 
the same condition. The repeatability of a measure 
is related to the accuracy or precision of the measure- 
ment itself. In safety this involves the notion of re- 
porting. 

First aid frequency has always had dubious re- 
liability since under identical situations some workers 
will report for first aid while others will self-admin- 
ister minor injuries. Associated with reliability is the 
need for a criterion to be stable. This involves the 
maintenance of a given range of values under re- 
peated measure of worker behavior and environmen- 
tal conditions. 

An ideal measure of safety performance must also 
be sensitive to changes in environmental or behavior- 
al conditions. This characteristic of a good criterion 
is significantly lacking in present-day safety measure- 
ment. Since lost time accidents are rare events, the 
initiation of a training program, for example, may 
not be reflected in reduced accident frequency rates. 


EVALUATION IS DIFFICULT 


With insensitive measures of safety preformance, 
the proper evaluation of accident prevention methods 
becomes extremely difficult. Finally, a criterion 
should be both efficient and understandable. Effi- 
ciency requires that the cost of obtaining and using 
the measurement is consistent with the benefit to be 
gained. Near accident measurement is a good in- 
stance of a criterion which requires excessive cost 
to obtain and verify. 

To be understandable suggests that the criterion 
be of such nature that it can be comprehended by 
those charged with the responsibility of using or ap- 
proving it. Statistical measures are often confusing to 
the uninitiated, and terms such as emotional insta- 
bility, neurotic, etc., in addition to possessing inher- 
ent problems of quantification, have little meaning to 
the average manager. 


These characteristics of a good criterion briefly 
outlined above are rarely achieved in any one meas- 
ure. Sometimes a combination of measures can pro- 
vide a reasonable compromise. The fact remains, 
however, that in the field of accident prevention, 
presently used measures of safety performance are 
inadequate in many of the characteristics cited. The 
criterion described below possesses many desirable 
criterion characteristics, particularly when viewed as 
a measuring instrument for research in safety prob- 
lems. 


CONTROL OF BEHAVIOR 


Since the initiation of the safety movement after 
the turn of the century, more and more emphasis 
has been directed to the control of behavioral rather 
than environmental conditions which contribute to ac- 
cidents. Alert safety departments armed with modern 
engineering methods and backed by state safety 
codes have eliminated the hazardous workshops 
which were born with the sudden industrialization of 
our economy. 

Studies overwhelmingly point to the dominant role 
of unsafe behavior in accidents today. Heinrich’s 
88:10 ratio of personal to environmental causes of 
accidents while over-generalizing the situation, at 
least is indicative of the belief of accident preven- 
tionists (1). 

Moreover, it is unfortunately true that despite ef- 
forts to safeguard equipment, workers often have 
little trouble removing this protection and subjecting 
themselves to injury. A glance at the efforts of safety 
practitioners shows that the principal share of time 
and dollar expenditures is directed at methods of pro- 
moting safe behavior. This does not suggest that un- 
safe conditions are nonexistent, but that the greatest 
gain in accident reduction lies in the elimination of 
unsafe behavior. 

Viewed in another light, the initiation of such ac- 
cident prevention methods as training programs, 
safety contests, propaganda, inspections, safety com- 
mittees, etc., is principally designed to modify be- 
havior and indirectly to reduce accidents. The diffi- 
culty suggested by this analysis is the problem of 
how this behavior is measured. 

One method of measuring this behavior is to oper- 
ationally define what constitutes unsafe behavior and 
measure the extent of its occurrence. Research has 
recently been conducted using activity sampling 
methods to estimate the extent of this unsafe behavior 
on a plant-wide basis (3). 

This procedure has several advantages: A. it en- 
ables the collection of a large sample of behavior in 
a minimum of time; B. it permits the calculation of 
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measuring safety performance continued 


sampling error; C. taken without operator cogni- 
zance, it provides a valid indicator of safety behavior. 

The procedure essentially consists of an observer 
taking instantaneous random observations in time 
and noting whether the worker is engaged in safe or 
unsafe behavior. All worker behavior is thus dichoto- 
mized as safe or unsafe. 

Unsafe behavior involves known violations of 
safety regulations or behavior which can be reason- 
ably construed to be unsafe in consideration of exist- 
ing environmental conditions. Usually the plant safe- 
ty engineer and department foreman can list those 
instances of operator behavior which, for the par- 
ticular job under study, have been known to result 
in first aid or lost time accidents, since the unsafe 
act is normally included in accident and first aid re- 
porting. 

It should be noted also that the procedure neces- 
sarily requires that the behavior be observable, e.g., 
it would be extremely difficult to use this method of 
measurement on operators working in concealed 
spaces. 

A recent application of this method (2) was made 
to eight assemblers in a large aircraft manufacturing 
plant.! The eight workers included six men and two 
women, all of whom had been employed in this type 
of work for four years. Moreover, all had worked 
for the company for at least six years and had been 
equally exposed to plant safety regulations during 
this period. 


TEST PROCEDURE 


The purpose of the study was to evaluate this pro- 
cedure as a criterion of safety performance in terms 
of its practicality, stability, sensitivity and relation- 
ship to other currently used safety criteria. 

The determination of an unsafe act on this job 
was, stipulated by the chief safety engineer and con- 
sisted principally of violations of company safety 
regulations and behavior specifically prohibited in 
this work. Each worker carried the same job descrip- 
tion and performed the same tasks. The opportunity 
for commission of unsafe acts was assumed equal for 
every period in time since the work cycle was begun 
at all times throughout the day. These unsafe acts 
included the following: 


1. Working with loose tools underfoot. 
2. Working without goggles when required. 


1The author is indebted to the Safety Department of 
North American Aviation, Inc., Columbus Division, for 
their generous cooperation in this study. 
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. Working under suspended loads. 
. Failure to use guards as provided. 

. Working in unsafe postures. 

. Wearing improper or loose clothing. 

. Use of shock tools with mushroomed heads. 

. Improvising unsafe ladders and platforms. 

. Running. 

10. Misuse of air hose. 

The observer was instructed to take random sam- 
ples (in time) of the eight operators from a catwalk 
above the job site. The workers were not aware of 
the study. In fact, in order to insure unbiased re- 
sults, the department foreman was not informed of 
the survey until its completion. 

Twenty observations of each operator were made 
for 17 work days. The results of the study are shown 
in Table 1. For each operator the daily proportion 
of unsafe behavior was recorded. Those days in 
which an operator was absent are indicated by the 
letter “A” followed by the average reading for that 
worker for the entire study. 


WwW 


CONVENTIONAL ANALYSIS 


The data was first analyzed by conventional qual- 
ity control chart methods. Figure 1 shows the group 
data plotted over the 17 days of the study. The data 
can be viewed as consisting of four distinct periods. 
The first period is one of stable performance; all 
values lie within 2 sigma limits of the average pro- 
portion of .175. The second period consists of the 3 
days following the first safety inspection on the 8th 
day. The average proportion of unsafe acts here is 
.10. The third period shows the return of the group 
behavior to the original average proportion. The 
fourth period consists of the four days following the 
second inspection on the 14th day. 

The effect of inspections on safety behavior is 
most striking when viewed in control chart terms. 


TABLE 1. 
Per Cent of Unsafe Behavior Observed for 8 Aircraft Assemblers 
Workers 
Day 1 2 3 a 5 6 7 8 
1 16.6 35.2 31.5 00.0 21.0 16.6 5.0 21.0 
2 15.8 A-25.4 33.3 65.2 20.0 5.2 10.5 27.8 
3 00.0 27.8 27.8 11.1 26.3 00.0 10.0 25.0 
4 29.4 33.8 47.3 00.0 22.2 15.8 5.5 21.0 
& 83.38 27.8 21.0 5.2 10.5 22.2 00.0 5.6 
6 36.8 20.4 20.0 6.0 21.0 5.5 00.0 10.5 
7 21.0 38.8 10.5 10.5 10.5 15.8 15.0 45.0 
8 00.0 11.8 15.8 00.0 5:0 00.0 00.0 16.6 
9 15.8 5.9 65.9 5.5 15.8 5.0 22.2 15.8 
© 10.5 20.0 5.5 65.0 15.8 00.0 5.2 22.2 
li 21.0 47.0 22.2 0.0 25.0 00.0 00.0 5.9 
12 15.8 26.0 42.0 5.2 16.6 00.0 15.8 26.3 
138 26.3 20.0 11.8 00.0 A-14.4 11.1 15.0 33.3 
14 15.8 21.0 11.1 00.0 10.5 00.0 A- 7.8 21.0 
15 5.6 11.8 00.0 5.2 00.0 6.2 A-7.8 25.0 
16 11.1 10.5 00.0 00.0 00.0 5.2 A-7.8 36.8 
17 A-12.1 25.0 15.8 10.5 20.0 11.1 10.5 22.2 
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Fig. 1. Group Control Chart for Proportion of 
Unsafe Acts (Wing Fabrication). 


The inspection on the morning of the 8th day 
dropped the proportion of unsafe acts from .21 to 
.06 and after 3 days the proportion returned to its 
previous level. This inspection was part of normal 
plant practice. 

Each month the safety department made an un- 
announced inspection of each operating department. 
It was decided to coincide this inspection with the 
safety study to evaluate the effect of inspections on 
operator safety behavior. During the inspection, 
which took about 2 hours, both unsafe acts and un- 
safe conditions were checked. The assembly depart- 
ment received a high rating at this inspection. 

At the request of the chief safety engineer a sec- 
ond inspection was made to evaluate the effect of 
consecutive inspections on the group. Although a 
second inspection was not usually made so soon after 
a previous inspection, it still had a sharp influence 
on safety behavior. The proportion of unsafe acts 
dropped from .165 that morning to .04 that after- 
noon and returned to normal after three days. 


FURTHER ANALYSIS OF DATA 


Further analysis of the data by analysis of variance 
methods showed that there was a significant differ- 
ence at a .17 significance level between the mean 
performance of the individual operators. This same 
result was demonstrated with the data classified for 
all 17 days and for the 11 days of stable group per- 
formance (inspection effect removed). 

With data cross classified by operator and all 17 
days, the mean performance of the individual days 
was significant at the 5% level. With the inspection 
effect removed (i.e., days 8, 9, 10 and 14, 15, 16) 
there was no significant difference in day perform- 
ance at the 20% level. 

This supports the division of the total data into 
the four periods as shown in the control chart analy- 
sis. The difference in individual operator perform- 
ance is also verified by inspection of Table 1 and 


the control chart analysis of Figure 2 where the be- 
havior of two operators is shown. Worker No. 2 has 
the highest over-all average proportion and worker 
No. 4 has the lowest average per cent of unsafe be- 
havior. 

The data was also analyzed to determine the rela- 
tionship between safety behavior and other indices 
of performance. The first question was whether one 
could predict lost time accidents or first aid frequency 
from knowledge of unsafe behavior. In examining 
the safety record of the eight assemblers it was found 
that none had ever had a lost time accident. 


FIRST AID FREQUENCY 


Using first aid frequency it was found that the top 
three of the eight workers in terms of unsafe acts 
accounted for 60 percent of the total first aid cases 
of the group. The use of rank correlation methods, 
however, yielded a coefficient of only +.245 when 
workers were ranked in terms of first aid cases and 
percent unsafe acts. The size of the sample of work- 
ers prohibits any conclusion about this analysis. How- 
ever, there does appear to be some relationship 
which would warrant further investigation. 

One question which is of extreme importance in 
using unsafe acts as a measure of safety performance 
is whether there is a relationship between production 
efficiency and percent unsafe acts. In the plant 
studied, no record of individual employee output was 
maintained, so no direct comparison was possible. 
After the study the foreman and assistant foreman 
were asked to rank the workers according to their 
productivity. Their combined rankings were com- 
pared to the ranking of the workers with respect to 
average percent unsafe acts. The resulting rank cor- 
relation coefficient was +.571. 

Despite limitation in sample size the data strongly 
suggest that for this particular department some 
risks may be required for workers to be maximally 
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productive. This result is in sharp contradistinction to 
plant studies that positively relate safety and produc- 
tion efficiency (4). 

A third analysis of the data was made to relate 
the occurrence of unsafe acts and time off the job 
(not absenteeism). The latter was available from the 
work sampling data. The workers were again ranked 
with respect to time off the job and average percent 
unsafe acts. The resulting rank correlation coefficient 
was +.552 which shows some positive relationship 
within the limits of the sample size. Further study 
might indicate whether time off the job and unsafe 
behavior are directly related or merely manifestations 
of some personal characteristics of the operator. 


SUMMARY 


The stability and sensitivity of this measure as 
demonstrated in Figure 1 in this study offers several 
interesting possibilities. The observed relationship 
between the proportion of unsafe acts and first aid 
frequency suggests that this measure may be used to 
predict lost time accidents and first aid cases before 
their occurrence. The small sample used in this study, 
however, prohibits any generalizations at this point. 

The prospect of relating productivity and unsafe 
behavior certainly seems to warrant further study. It 
may well be that a positive relationship exists here 
that has been overlooked by safety practitioners. The 
consequences of unsafe behavior may not just be 
lost time accidents and first aid costs, but may in- 
volve a decrease in production efficiency and the 
cost associated with this inefficiency. Past research 
on the relation between safety and production effi- 
ciency has been on a plant-wide basis (4). 

Such studies have simply shown that safe and 
efficient plants are compatible. This fact, however, 
has little significance because so many other factors 
are involved. An enlightened management is likely 
to be both safety conscious and efficient in produc- 
tion. With the suggested criterion of safety perform- 
ance it would be possible to test this relationship on 
an individual operator basis. 

Other research possibilities include the measure- 
ment of the effect of nearby accidents, safety train- 
ing, supervision, propaganda methods, placement, 
and safety contests on operator unsafe behavior. 
Moreover, attitude tests could be given to workers to 
see if favorable attitudes toward safety are reflected 
in safe behavior. 

If the effect of inspections on behavior can be 
measured as indicated in the reported study, then 
this might suggest the optimum allocation of inspec- 
tion activity to various departments to obtain maxi- 


Journal—46 


mum results. In addition, it could provide the safety 
supervisor with information as to how often a de- 
partment should be inspected to maintain the best 
results in terms of safe behavior. 

If the results of this study are at all indicative, it 
would be possible to objectively test many of the as- 
sumed relationships in the field of safety, such as the 
effect of age on safe behavior. Ultimately, it might be 
possible to provide psychological tests which would 
correlate with unsafe behavior and permit better 
screening and placement at the time of employment. 

This suggested measure of safety performance of- 
fers a new approach to the much debated “accident 
prone concept.” Personal accident susceptibility 
would be measured in terms of personal exposure to 
accidents, i.e., unsafe behavior, instead of lost time 
accidents and first aid cases, with their associated re- 
porting and causal complications. 

Since this study was conducted over a short period 
of time and limited to a small sample of woikers, no 
claim can be held that a breakthrough in the meas- 
urement problem in safety has been made. Many of 
the necessary conditions underlying this method are 
difficult to achieve in practice, such as independence 
between observations, the ability to dichotomize be- 
havior as safe or unsafe, equal exposure to environ- 
mental hazards and equal opportunity for risk taking 
behavior. Furthermore, no attempt to scale the seri- 
ousness of the unsafe acts committed has been at- 
tempted. 

Yet, the results of the reported study are encour- 
aging and strongly suggest that further effort be 
devoted to this line of research. Certainly the magni- 
tude of the accident problem today warrants inten- 
sive investigation. We cannot afford to be contented 
with our present lack of knowledge of this problem. 
The heavy loss of life and limb due to accidents in 
this country and the billions of dollars involved de- 
mand that every avenue of possible benefit be ex- 
plored. 
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Comment ameliorer la securite du travaile, M. Bour- 
don. Fonderie, No. 180 (January 1961) p. 11-21. How 
to improve work safety; statistical data on accidents in 
French plants; discussion of program for greater safety, 
with emphasis on responsibility of workers and impor- 
tance of their safety training; results of safety program 
in 19 French foundries. 


Economics of Sound Safety Program, J. H. Herbert. 
Oil & Gas Journal, Vol. 59 No. 6, 7, 8, 9, 10, February 
6, 1961 p. 118-19, February 18 p. 80-1, February 20 
p. 132, 134, February 27 p. 109-11, March 6 p. 122-4. 
Establishing safety as an independent function; analysis 
of safety program; building accident prevention into 
safety program. 


Hazards in Plating Room, W. R. Meyer. American 
Electroplaters Society Technical Proceedings, (1960) 
p. 55-9, 231. Causes for serious accidents, explosions 
and fires that have occurred in plating room; hydrogen 
explosions and eruptions from heated caustic solutions; 
hazards associated with use of various chemicals are 
discussed including cyanides, chlorinated solvents, sul- 
phuric acid, halogen oxygen compounds, chromates, 
nitric acid, hydrogen peroxide, and hydrofluoric acid; 
miscellaneous accidents. 


Health Studies of Shell Molding, G. E. Tubich, I. H. 
Davis, B. D. Bloomfield. Foundry, Vol. 89 No. 3 
(March 1961) p. 164, 166, 168, 170-1. Dust concentra- 
tion in atmosphere; dust explosion hazard; additional 


health hazards resulting from use of toxic solvents, 
formation of carbon monoxide during pouring, and de- 
composition of resins into products irritating to human 
system; recommendations for minimizing health hazards. 
Reprinted from A.M.A. Archives of Industrial Health, 
May 1960. 


Journeas Internationales sur la reglementation du 
Travail. Revue Universelle des Mines, Vol. 16 No. 12 
(December 1960) p. 497-532. Papers on work regula- 
tion at International Meeting in Liege, Belgium, June 
1960; Trend toward more advanced safety techniques 
and role of government, etc., in Belgium, L. Pire, 498- 
506; Professional organizations in accident prevention, 
J. M. Cave, 506-11; Accident prevention in Luxem- 
bourg, G. Thyes, 51 1-20; Safety Institute in Amsterdam, 
Netherlands, E. Spaan, 520-3; Plant safety and accident 
prevention, Latten, 524-7; Work, medicine and occupa- 
tional diseases in West Germany. 


New Technique Keeps Little Explosions From Becom- 
ing Big Ones. Oil & Gas Journal, Vol. 58 No. 48 (No- 
vember 28, 1960) p. 68-9. New system offers active, 
rather than passive, protection; explosion is detected at 
instant of its inception; then within few thousands of a 
second, suppressive steps are taken to stop it using sup- 
pressors, isolation valves and vents; suppressors are 
easily ruptured hemispheres or bottles dispensing liquid 
suppressants. 


Problems in Safety Grounding for Line Work, J. G. 
Cassan. Electric Light & Power, Vol. 39 No. 2 (Janu- 
ary 15, 1961) p. 50-3, 75. How established procedures 
for safety grounding and bonding in power-system 
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maintenance and operation still leave room for consid- 
erable improvement as far as accident prevention is 
concerned. 


Research on Hazards Associated with Production and 
Handling of Liquid Hydrogen, M. G. Zabetakis, D. S. 
Burgess. U.S. Bureau of Mines — Reports of Investiga- 
tions, 5707 (1961) 50 p. Hazard due to formation of 
shock-sensitive condensed mixtures can be eliminated 
by excluding oxygen from all systems with which liquid 
hydrogen comes in contact; most obvious solution is to 
flush systems with inert gas such as nitrogen or helium: 
hazard due to fire can be minimized by judicious place- 
ment of vent stacks, combustibles, equipment, and 
buildings. 


Safety at Gas-Processing Plants, G. M. Kintz, F. C. 
Hill. U.S. Bureau of Mines — Bulletin, 588 (1960) 98 p. 
Information on design, construction, operation, and 
maintenance of natural gasoline and gas-processing 
plants, with particular emphasis on procedures and 
practices that will promote maximum safety for workers. 


Safety Considerations in Handling Encapsulants, J. 
Delmonte. Insulation (Libertyville, Ill) Vol. 6 No. 7 
(July 1960) p. 41-2. Harmful consequences encoun- 
tered when using chemicals and other materials during 
encapsulating of electric and electronic equipment; of 
recommended safety measures such as good ventilation, 
rubber gloves, protective hand creams, cleanup at end 
of work, and others. 


Safety Is Your Business, C. W. Rowsey. Foundry Vol. 
89 No. 3 (March 1961) p. 88-93. History of safety 
progress at Hamilton Foundry, Hamilton, Ohio; details 
of safety organization, training, inspection and con- 
tests; achievements. 


Specifications for Electrical Workers Insulating Safety 
Headgear. Edison Electric Institute — Publications AP-| 
(1961) 9 p. Specifications apply to headgear used by 
workers in electric utility industry for protection against 
electric shock and burn and against falling or flying 
objects. 


Threshold 60-Cycle Fibrillating Currents, C. F. Dal- 
ziel. American Institute of Electrical Engineers—Trans- 
actions, Vol. 79 part 3 (Power Apparatus & Systems) 
No. 50 (October 1960) p. 667-73. Additional data to sup- 
port author’s formula for threshold currents for men 
(see Engineering Index 1946 p. 314, 1953 p. 293). In 
case of ventricular fibrillation on heart, due to electric 
shock. Paper 60-40. 


What Are Facts on State Safety Codes? R. L. McKee. 
Grinding & Finishing Vol. 7 No. 3 (March 1961) p. 
36-7. It is stated that 15 states still have no regulations 
for grinding wheel use, and only 13 have provisions 
matching ASA Code; state-by-state survey presented 
shows trend toward better control. 
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Economic Cost of Traffic Accidents. National Re- 
search Council — Highway Research Board — Bulletin 
263 1960 53 p. Papers presented at 39th annual meet- 
ing, (January 11-15, 1960), Washington, D.C., as fol- 
lows: Economic Cost of Traffic Accidents in Relation to 
Highway, B. B. Twombly, 1-22; Economic Cost of Traf- 
fic Accidents in Relation to Vehicle, J. F. McCarthy, 
23-39; Economic Cost of Traffic Accidents in Relation to 
Humane Element, R. Dunman, 40-9; Economic Cost of 
Traffic Accidents in Relation to Highway Planning, J. E. 
Johnston, 50-3. 


NOISE CONTROL 


Significance of Sound, R. B. Newman. Consulting 
Engineer (St. Joseph, Mich.) Vol. 15 No. 6 (December 
1960) p. 94-7. Building acoustics must consider both 
sound isolating value of separating construction and 
background noise in occupied space; basic principles: 
features of ideal partition which is mass controlled sys- 
tem with very little stiffness; effects of mass and stiff- 
ness on transmission loss; design problems. 


Zur Laerabelastung von Huettenarbeitern, G. Jansen. 
Stahl und Eisen, Vol. 81 No. 4 (February 16 1961) 
p. 217-20. Adverse effects of noise on iron and steel 
worker; examination of over 1000 workers showed that 
noise damages not only hearing but vegetative functions 
of men; wide strip noises were found especially harmful, 
on working as well as resting man. 


NUCLEAR SAFETY 


Critical Safety. Engineering, Vol. 191 No. 4951 
(March 10, 1961) p. 355-6. Table of some nuclear re- 
actor accidents which occurred between 1947-48 and 
January 1961, gives date, reactor, location, and type of 
accident for 41 instances; some accidents in 1960 are 
discussed more fully, and information is given on sta- 
tionary low power reactor (SL-1) explosion at Idaho 
Falls, in United States, which occurred in January 1961 
and is under investigation. 


Industrial Biological and Medical Aspects of Micro- 
wave Radiation, A. F. Harvey. Institution of Electrical 
Engineers Proceedings, Vol. 107 part 8 (Electronic & 
Communication Eng.) No. 36 (November 1960) p. 
557-66. Special methods for studying properties of 
organic and biological materials; industrial applications 
of microwave heating processes: effect of microwave 
radiation on biological tissues and living animals; how 
operational hazards to personnel in neighborhood of 
high-power equipment can be minimized. 108 refs. 
Paper 3315E. 
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AMERICAN SOCIETY 
OF SAFETY ENGINEERS 


Membership Information 


F HE American Society of Safety Engineers has established the following 
classifications of active membership. 


ASSOCIATE MEMBER — To be eligible as Associate Member an applicant shall be at 
least twenty (20) years of age and 

a. Shall have a degree in engineering from a college or university whose cur- 
riculum is accredited by the Engineers’ Council for Professional Development or shall have 
legal registration as a professional engineer and, in addition, shall be engaged in safety 
engineering with at least one (1) year’s experience, no time being credited to this one (1) 
year unless at least fifty (50) per cent of the time was devoted to safety engineering, or 
shall have supervision over the safety engineering function of his organization; or 

b. Shall have a college degree other than that specified in “a” above and, in 
addition, shall be engaged in safety engineering with at least three (3) years’ experience, 
no time being credited to this three (3) years unless at least fifty (50) per cent of the time 
each year was devoted to safety engineering; or 

c. In lieu of a college degree, shall be engaged in safety engineering with at 
least five (5) years’ experience, no time being credited to this five (5) years unless at least , 
fifty (SO) per cent of the time each year was devoted to safety engineering. 


MEMBER -— To be eligible as a Member an applicant shall be at least thirty (30) years 
of age, shall have the qualifications required for Associate Membership and also shall have 
(5) years’ experience in addition to that required by and of a type defined in the subsec- 
tion of the requirements for Associate Member which is applicable to him. 


FELLOW — To be eligible as a Fellow, a Member shall be nominated upon the unsolic- 
ited recommendation of three (3) other Members, shall be at least forty (40) years of age, 
shall have been a Member for at least thirteen (13) years, and shall have been engaged 
in safety enginering for at least twenty (20) years, during at least five (5) years of which 
he shall have been in responsible charge of the safety engineering function of his organ- 
ization. In addition, he shall have made an outstanding contribution to the safety engineering 
profession. Recommendations of candidates for the Fellow classification, along with sub- 
stantiating data, shall be sent to the Secretary of the Society, who shall submit such rec- 
ommendations and substantiating data to the Committee on Membership. The Committee 
on Membership shall report its findings to the Executive Committee for action. Fellows shall 
be elected by a majority vote of the Executive Committee. 


AFFILIATE MEMBER -— To be eligible as an Affiliate Member an applicant 

a. Shall be at least twenty (20) years of age and shall be engaged in safety en- 
gineering with at least one (1) year’s experience, no time being credited to this one (1) year 
unless at least fifty (50) per cent of the time was devoted to safety engineering; he may re- 
main in this classification while qualifying for Associate Member or Member Classification; 
or 
b. Not being engaged in safety engineering, shall be at least twenty-five (25) 
years of age and shall have pursuits, attainments in accident prevention, or practical ex- 
perience, extending over a period of at least three (3) years, which shall qualify him to co- 
operate with members of the Society and to render service to the Society. 


for additional information write to 


The American Society of Safety Engineers 
5 North Wabash Avenue, Suite 1705, Chicago 2, Illinois 
(or contact your local chapter) 
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